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浅間山高山帯におけるツツジ科小低木の受粉様式
－クロマメノキ・コケモモの人工受粉実験－
Experimental determination of the pollination mode of 
ericaceous dwarf shrubs Vaccinium uliginosum var. japonicum 






















To examine pollination mode in Vaccinium uliginosum var. japonicum and V. vitis-idaea, we conducted artificial 
pollination experiments. We established a study plot (ca. 20 × 50 m) along a contour line at 1,670 m a.s.l., near 
treeline in the alpine zone of Mt. Asama, Japan. Between June and July 2018, we performed artificial pollination 
experiments on 10 colonies of V. uliginosum var. japonicum and 15 colonies of V. vitis-idaea within the study plot, 
and then investigated fruiting conditions between August and October 2018. We also captured bumblebees that visited 
flowers between June and September 2017 and 2018 in the study plot. For V. uliginosum var. japonicum, fruiting 
rates in the “net-covered,” “self-pollination,” and “cross-pollination” treatments were significantly higher than that 
of the control. For V. vitis-idaea, fruiting rate and the number of sound seeds were significantly higher in the “cross-
pollination” treatment than in all other treatments. Thus, both V. uliginosum var. japonicum and V. vitis-idaea exhibited 
a hybrid pollination mode consisting of self-pollination and cross-pollination; however, V. vitis-idaea was dependent 
on cross-pollination. The captured bumblebee species were Bombus honshuensis honshuensis (worker and male), B. 
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hypocrita hypocrite (foundress queen), and B. ardens ardens (male) among V. uliginosum var. japonicum flowers and 
B. hypocrita hypocrite among V. vitis-idaea flowers, suggesting that those bumblebee species would be important 
pollinators.


















図1. クロマメノキ (a) とコケモモ (b) の花
Figure 1. Flowers of Vaccinium uliginosum var. japonicum (a) and V. vitis-idaea (b).
(a) (c)
図1. クロマメノキ (a) とコケモモ (b) の花
Figure 1. Flowers of Vaccinium uliginosum var. japonicum (a) and V. vitis-idaea (b).
(a) クロマメノキ














































　変種（例えば、Vaccinium uliginosum L. var. 






















































図2. クロマメノキ (a) とコケモモ (b) の「ネット掛け」処理
Figure 2. “Net covered” treatments of V. uliginosum var. japonicum (a) and V. vitis-idaea (b).
表1. 人工受粉実験の処理と状態.
Table 1. Treatments and conditions of artificial pollination experiments.
図2. クロマメノキ (a) とコケモモ (b) の「ネット掛け」処理
Figure 2. “Net covered” treatments of V. uliginosum var. japonicum (a) and V. vitis-idaea (b).
(a) クロマメノキ
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図3. 人工自家受粉と人工他家受粉の手順
Figure 3. Artificial self-pollination and cross-pollination procedures.
表2. 人工自家受粉と人工他家受粉の手順.

















（Kruskal-Wallis検定, p < 0.001）、「コントロール」より
「ネット掛け」「自家受粉」「他家受粉」の処理で有意
に高い値を示した（図 4a; Bonferroni法による多重比





Wallis検定, p < 0.05）、クロマメノキとは異なり、「コント
ロール」「ネット掛け」「自家受粉」より「他家受粉」の処
理で有意に高い値を示した（図4b; Bonferroni法によ







られなかった（Kruskal-Wallis検定, p ≥ 0.05）（図5a, c, 
d）。１果実当たりの充実種子数は処理間で有意に異
なり（Kruskal-Wallis検定, p < 0.01）、「ネット掛け」「自
家受粉」より「他家受粉」の処理で有意に高い値を示



















Table 3. Calculation of fruiting rate.
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図4. クロマメノキ (a) とコケモモ (b) の結実率. 箱中の横線が中央値, 箱の下端が第一四分位 (25%), 箱の上端
が第三四分位 (75%), ひげは箱の上下端から箱の長さの1.5倍内にある最大値および最小値, ひげの外の白丸が
外れ値を示す. アルファベットの違いは有意差があることを示す (p < 0.05, Bonferroni法による多重比較検定).
Figure 4. Fruiting rates of V. uliginosum var. japonicum (a) and V. vitis-idaea (b). Each box represents an interquartile 
range, and the vertical line inside the box indicates the median. The whiskers extend to the lowest and highest values 
below and above the first and third quartile, respectively, excluding outliers. Circles represent outliers that are between 





図5. コケモモの充実果実サイズ (a), 充実種子数 (b), 充実種子1個の重量 (c), 非充実種子数 (d). 箱ひげ図の
読み方は図4と同じ. アルファベットの違いは有意差があることを示す (p < 0.05, Steel-Dwass法による多重比較
検定).
Figure 5. Size of sound fruits (a), number of sound seeds (b) , weight of a sound seed (c), and number of unsound 
seeds (d) in V. vitis-idaea. See Figure 4 for an explanation of the statistics indicated by the boxplots. Different letters 
indicate significant differences (p < 0.05, Steel-Dwass’s multiple comparison test).
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図6. 捕獲されたオオマルハナバチ (a), ミヤママルハナバチ (b, c), コマルマルハナバチ(d).



































Bombus hypocrita hypocrite, Worker
(c)ミヤママルハナバチ・雄バチ
Bombus hypocrita hypocrite, Male
(d) コマルマルハナバチ・雄バチ
Bombus ardens ardens, Male
図6. 捕獲されたオオマルハナバチ (a), ミヤママルハナバチ (b, c), コマルマルハナバチ(d).
Figure 6. Captured Bombus honshuensis honshuensis (a), B. hypocrita hypocrite (b, c), and B. ardens ardens (d).
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